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Plant for producing gasoline by the Burton process of distillation under pressure. 
--( 

The Burton Process of "Cracking" to Make 
Gasoline 

By C. H. Claudy 

G ASOLINE, not long ago a by-product of petroleum 
refining, has come to be one of the most important 

results of crude oil distillation. The rise of the inter· 
nal combustion engine, and its rapid perfecting, due to 
the enormous increase in the mllnufacture of the auto
mobile, has not only created a tremendous demand for 
gasoline for the motorcar, but has spread the doctrine 
of cheap and easily secured power throughout the 
world, so that motorboats, aeroplanes, farm engines, and 
other light motor apparatus use probably in the aggre
'gate as much, if not more, gasoline than do the auto
mobiles. ' 

In this country there are at least 1,000,000 automo
biles in use. Production of automobiles is an unknown 
quantity, since the manufacturing census, taken every 
five years, is not yet available for 1914, and the HI09 
census throws no light on present-day conditions. But 
with one single factory announcing its hope of complet
ing 300,000 machines in one year, and several others 
stating that they will produce from 25,000 to 50,000 
machines in a year, it would surprise no one that in 
1915 half a million machines were added to those al
ready rolling on our 1,200,000 miles of roads. 

The demand for gasoline has thus surpassed. that for 
kerosene, once the main product of crude oil refining, to 
such an extent that were it not for the education of many 
foreign peoples to the advantages of the use of kerosene 
its production would have to be curtailed, which in 
itself would curtail the production of gasoline and thus 
raise its price. 

In the early days of crude oil refining the various 
hydrocarbons were separated from crude petroleum and 
from each other entirely by the process of fractional 
distillation, the lower heats driving off the gases and 
then the liquids of lowest specific gravities and boiling 
points, the first rise in temperature separating the 
liquid of next highest specific gravity and boiling point, 
and so on, until all the usable g8ses and li(juids had 
peen distilled, le�vinfi I residue wbicll reprefltmte<lI<J55. 

The process can be expressed in a homely manner by 
comparing crude petroleum to a pile of stones of all 
sizes-immense boulders representing the heaviest oils, 
smaller ones the lighter oils, cobblestones the liquids 
which we know as the naphthas, benzines and gasolines, 
and pebbles the ;;'lses. The process of fractional dis
tillation is a mere sorting of these various stones into 
different piles, each pile of which contains substantially 
only stones of the same size, weight, and composition. 

Such a process, however, does not yield enough cobble
stones for the present-day market. The yield of gaso
line through simple distillation of crude petroleum will 
vary, of course, with the character and composition of 
crude petroleum used. An analysis of crude shale oil, , 
which may be considered a fair average, shows gasoline 
and naphtha to be not quite 7 per cent of the total, the ' 
burning oils not quite 32 per cent, heavy oils and par
affine scale about 39 per cent, and the rest loss. 

It is obvious that if every barrel of forty-two gallons 
crude oil yielded less than four gallons of gasoline, the 
United States could hardly export 183,000,000 gallons of 
"motor spirit" in 1913, in addition to her own enormous 
consumption, even with a crude oil production of 9,328,-
755,156 gallons of petroleum for the year. 

So recourse is had to a process known as "cracking," 
a highly illustrative name for destructive distillation. 
Reverting for a moment to the several piles of stones, 
it will be readily understood that the man who wanted 
a lot of cobblestones and did not find enough in his mis
cellaneous pile would probably invest in a few hammers 
and proceed to crack some of his larger boulders into 
appropriate sizes. 

It has been known for a long time that when petrol
eum is subjected to high temperatures, but without 
pressure, the hydrocarbons contained in it can be 
broken up or "cracked." Most of the hydrocarbons con
tained in petroleum belong to the so-called paraffine 
group, of which the general formula is Cnli, ... ,. When 
these paraffine hydrocarbons are decomposed it is the 
general rule that the resulting hydrocarbons consist in 
part of members of the ethylene or other unsaturated 
Heries. Just what does take place in this connection is 
not known, but we do know tbat the speCifiC gravities 
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and boiling points of the resulting hydrocarbons after 
such "cracking" has taken place are, in the main, lower 
than existed in the original materiaL 

In the Burton process of "cracking" to produce gaso
line, now in use by the Standard Oil Company, and for 
which a $700,000 plant has been erected at Whiting, 
Ind., this difficulty is overcome. Strangely enough, the 
inventor of the process can' offer no satisfactory ex
planation of why it is successful where other and not 
greatly dissimilar processes fail. In dealing with chem
ical operations in manufacturing industries, it is often 
possible to get a result, and to know the exact means by 
which that result is attained, without knowing the 
reason underlying the process. Exactly the same thing 
occurs when we turn an electric current into a motor 
and produce power. We know how to do it and the 
means we must employ, but why an electric current pro
duces magnetism and why magnetism acts as it does 
we know no more than the most ignorant savage. 

The Burton process employs a container or still, pro
vided with a proper fire box, a safety valve, a pressure 
gage, a temperature gage, etc., from which a pipe rises 
on an upward slant, which pipe is later curled into a 
coil contained in a tank where it is cooled with water. 
This pipe further leads to a reservoir, where the prod
ucts of distillation collect. Beyond the condensing 
coil and just previous to its entry into the collecting 
tank is a valve. At the lower end of the coil in the con
denser is a vent pipe, also provided with a valve. 

The reader unfamiliar with this apparatus will see 
at first glance little to differentiate it from any appa
ratus for destructive distillation under pressure. The 
great difference comes in the point at which the valve is 
placed. In previous apparatus the valve was placed 
between the still and the condenser. By leaving such a 
valve closed while heat was applied, pressure could be 
put upon the liquids in the still, thus raising their boil
ing points and accomplishing a form of "cracking." For 
no reason which can be understood, such methods, how
ever, when applied to fuel oil of the paraffine group 
formula, resulted 'flULinly in gasolines of the objection
able ethyleue �oup, with the geueral formula CJl ... 

(Oollol.aed 0" ,GtI. ") 
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The Motor T ruck of Peace 
WiD Supplant the "W ar-Priced" Truck Horse 

The Electric T ruck is the Motor Truck of 
Peace. In England, France and Germany, where 
about all the gasoline automobiles, motor trucks, 
taxicabs and motorcycles have been comman
deered and every horse that can stand alone 
appropriated by the government, the Electric 
vehicle, and particularly the Electric Truck, has 
remained right in its own home town and been 
kept very, very busy. 

. 

The Electric Truck is the Motor Truck of Peace. It 
is not elected to compete in the army trials, but it is 
favored in the moving of smokeless powder, dynamite 
and other things of an explosive nature; even gasoline. 
Twelve U. S. Navy Yards use G. V. Electrics because 
they are cleaner, safer and more efficient about the 
yards. No danger from explosion when among cotton, 
oils, waste, etc. The Electric enjoys the preference in 
freight sheds, in the cotton warehouses and about our 
big textile mills. It can be taken up in elevators and 
loaded and unloaded among excelsior, etc. Sanitary, too. 

The success of Electric Trucks is not yet measured by the number in 
use, but in the efficiency of those at work. The more scientific 
motor trucking becomes the more Electric Trucks you will see in service. 

Why Not "Team With Electricity"? 
The War will take away from 100,000 to 250,000 high grade horses 

and mules to Europe. This means that the clean limbed animal you have 
been paying $250 for will cost you $300 or even more by, say, next 
Spring. Again, 15,000 horses, worth $3,250,000, died in the city of 
New York alone in 1913. Thousands more died from glanders, heat. 
and broken limbs in other cities. Then, too, it costs 90 % more to feed 
a horse in the city than it did ten years ago. 

Five-ton G. V. Electric equipped with winch, operated by current from the same 
battery which drives the truck. 

Why notteam with Electricity? It's coming, as sure as taxes. First we 
had man power, then animal power, water power, gas power-then Electric 
power. Look at the trend! Look at the 9000 Electric Trucks in a few cities. 

G.V. ELECTRIC TRUCKS 
Excel Everything In Their Field 

There are several makes of good Electrics, but there is only one 
G. V. Electric. 

Built first in 1901 and �tandardized in 1907, G. V. Electrics are now used 
in 42 of the 48 states and in 9 foreign countries. Over 4000 used by 126 
trades; hundreds 7 to 13 years old. Six capacities, ranging from 1,000 to 
10,000 pounds. Both worm drive and chain drive in the half-ton class. 

Our 14 years' experience, our large distribution and our ample resources are 
tangible as!;et, to the buyer. We can't afford to sell you a G. V. Electric unless your 
work demands it-bad business for us. You can depend upon us to protect your in
terests in the matter of adaptability as we do our own. 

Buy right and buy now! The Electric Truck is the greatest aid to economy 
in city teaming and light delivery that this century has produced. Investigate. Get.' 
the facts. Get Catalogue No. 101, anyway. 

General 

t8 
Vehicle COrrlpany, Inc. 

1. 
General Office and Factory 

Long Island City, N. Y. 

NEW YORK CHICAGO BOSTON PHILADELPHIA 
Copvrieht. 1914. 

Burton Process of "Cracking" to line, by the thousands of new automobiles 
Make Gasoline I and other calls for "motor spirit," is at-

(Concluded from page 5.) ready met with a means for making sev-

Mr. Burton puts his valve beyond the con- eral cobblestones out of one rock-several 
denser, so that pressure is applied not gallons of gasoline where only one grew 

only to the liquids in the still but to the before. 

gases condensing in the coil. 
In using the apparatus, there is intro

duced into the still a quantity of the re
sidual portion of the paraffine series of 
petroleum distillation -let us say the dis
tillate known as fuel oil, which has a boil
ing point of upward of 500 deg. Fahr. The 
valve is normally closed. Heat from the 
fire-chamber distills the volatile constitu
ents and the resultant vapor courses 
through the pipe and soil, in which they 
are condensed. With the valve tightly 
closed against the escape of the products 
of condensation, the vapors of distillation 
accumulate and exert a high pressure, 
from 4 to 5 atmospheres, upon the liquid 
in the still, raising the boiling point from 
500 or 600 deg. Fahr. to 700-800 deg. Fahr. 
This pressure of the vapors combined 
with their contained heat converts high 
boiling members of the paraffine series 
into low boiling members of the same 
series. The valve is opened from time to 
time to draw off the products of conden
sation into the receiver. The intervals of 
drawing off are sufficiently frequent to 
avoid filling the coil with liquid. In the 
meantime the relief valve is occasionally 
opened to relieve gas pressure near the 
lower end of the coil, which is otherwise 
likely to obstruct operations. 

The resultant gasoline is a product be
longing to the paraffine series, the same 
as the petroleum residue from which it 
was distilled. Mr. Burton makes no at
tempt to account for the effect of the back 
pressure from the extreme end of the con
densed coil upon the contents of the holder 
in preventing transformation of the par
affine series into the objectionable ethy
lene series, but it is the fact that such 
effect ensues. 

This method of distillation is continued 

Military Tactics and the Motor 
(Concluded trom page 9.) 

and miles in the rear of the battle line, as 

far beyond the range of heavy artillery 
fire as possible. Connection with the fir
ing line is maintained by telephone and 
by motorcycle dispatch riders. In fact, 
the latter are pressing the automobiles 
hard for honors in this field. 

It is getting dark. A fog seems to settle 
over the battlefield, the smoke from burn
ing farm houses, haystacks, and-well, 
illld "other things"-hangs like a pall over 
everything. Sud.ienly a sputtering motor
cycle fi.ashes past at a speed of more than 
a mile a minute. In the continuous crack
ling of small guns and rifi.es the noise or 
the racing motorcycle is almost lost. Peer
ing with eyes strained to the point or 
tears into the dim light ahead, his sharp 
electric horn screeching an alarm for
ward, the rider fiashes by, a t every in
stant of his ride fiirting with death, be
cause of the darkness ahead. Suddenly h e  
shuts o ff  the gas and slams down the 
brake with all his power. He just man
ages to stop as his front wheel touches the 
rear of a convoy truck going slowly to the 
rear. Past the truck, ordering the driver 
to stick farther to the right of the road, 
he goes, and soon he finds "his" truck de
tachment. An order to the driver in 
charge, and the whole convoy starts for the 
battle lines. The motorcyclist acts as 
guide, so as to insure quick delivery or 
the ammunition needed at such and such 
a place. Each regiment has one or two 
such dispatch riders ready at all times. 
They sometimes get no real rest for days 
at a time, snatching a bit of sleep after 
having fetched one convoy to the point 
needed. 

until what is left is a thin, syrup-like The ammunition column thunders past 
residue, marking the limit of the Burton the watcher on the roadside. Powerful 
process when first patented. It has, how-
ever, been greatly improved since then. In 
the recently perfected process the residue 
is taken to a second still of ordinary con
struction, there to be subjected to heat at 
approximately atmospheric pressure until 
nothing is left in the still but a solid 
residue. The liquid product of this dis
tillation is reintroduced into the first still, 
mixed with a new charge of the original 
fuel oil character, there to be again dis
tilled under pressure. 

The yields of finished gasoline that can 
be obtained by this process vary widely 
with the character of the so-called fuel 
oil, which is used as a raw material. Oils 
derived from crude oil from one section of 
the world give much better results than 
oils derived from other sections. SDme 
oils will give a yield of around 60 per cent 
of crude gasoline distillate, while others 
will not give so much. 

The oil secured by redistilling the prod
ucts from the original distillation are 
more refractory than what might be called 
"fresh" stock. It is therefore impossible to 
give definite figures as regards yields, but 
in Ii. broad, general way it might be stated 
that the process in question will at least 
double the yield of finished gasoline prod
ucts from a given crude oil. 

It should be understood that the gaso
line distillate thus produced, while usable 
in internal combustion engines, is not a 
deodorized product. To render it such re-

gasoline trucks, driven without any regard 
to efficiency or economy of operation
solely with the idea of getting there, and 
getting there as quick as the roads will 
permit. Hardly has the column reached 
its destination when an urgent request is 
received by the commanding general for 
reinforcements to a certain danger point. 
The telephone carries the message to a 
motor column in the rear, and fifty 
motor buses, tractors with two and three 
trailers, all loaded to capacity, rush for
ward. Three additional regiments reach 
the point of danger within a fraction or 
the time it would have taken an old-fash
ioned "orderly" to gallop to the command
ing general on the well-known "hill over
looking the battlefield_" The "hill" in this 
case happens to be a captive balloon fully 
3,000 feet above the trenches. 

A lull in the bombardment. Wounded 
are picked up by the sanitary corps and 
carried to certain collection points in the 
rear of the trenches. Every little while 
motor ambulances call at these points and 
carry away those whom it has been pos
sible to save under the artillery attack. 
The motor ambulances, in the case of the 
French armies, go back to cities in which 
facilities for the treatment of the wounded 
can be found, while in the case of the Ger
man armies well equipped hospital trains 
of twenty-five to thirty coaches wait at 
some convenient gathering point behind 
the battle line, to which point the motor 

quires redistillation and sulphuric acid ambulances carry their loads. 
treatments. 

It is perhaps too early to say what this Stearn. Tractors. 

process will mean to the commercial One of the surprises of the British ex
world or how it will affect the prices or peditionary forces has been the excellent 
gasoline. Mr. Burton's first patent on this showing of the fleet of 110 Foden steam 
process was issued January 7th, 1913, and trucks as heavy tractors. For slow haul
the second, making use of the 35 per cent age of three and more trailers, of heavy 
residue from the first "cracking," was artillery, and as repair wagons with com
issued August 4th, 1914. The fact that plete electrical equipment, these steam 
the Standard Oil Company is using the trucks have given invaluable service. 
process in a plant built for the purpose is They are easily kept in repair and they 
evidence of its commercial and practical burn small anthracite coal as well as 
utility as well as of its scientific interest. crude oil and kerosene. In the first batch 
Logically, if the process itself is as cheap of steam trucks there was considerable 
and economical as it appears to be, the difficulty about fuel, and a whole column 
coming increase of consumption or gaso- came near being Wt'eckW because or the 
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